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froze over on the night of February 12, and the river at Harrisburg closed 
at the pumping station of the city waterworks at 19:15 a. m., February 
14, with 13.5 feet of water on the gage, the highest point at which the 

by floating ice lodging on the gorges below Harrisburg, the ice backing 
up gradually, and covering the suriace of the river to a depth of several 
feet. This gorge extended to  Duncannon, about 16 miles above Harris- 
burg, by the night of February 16. 

No material changes occurred in the general conditions during the re- 
mainder of the month. One cold period closely followed another, and 
the gorged ice became more and more solidified. The month closed with 
the people of the towns and lowlands along the river waiting for the 
general break-up, and hoping for such weather conditions as would re- 
more the threatened danger with the least possible loss of property. 

No danger line stages occurred, except those caused by the gorges in 
the North branch. 

There mere no changes of consequence in any of the New 
York or New England rivers, except an increase in the thick- 
ness of the ice. There were no ordinary, free-running floods 
during the month, except in northern California, where the 
continued heavy rains caused marked and rapid rises in a11 
of the rivers. Warnings were issued from San Francisco on 
February 16, 32, 23, 21, and 27. A t  Red BluE a stage of 26.3 
feet mas recorded on February 16, the highest stage on record 
with the exception of that of 29.5 feet on February 4,1661. At 

Marysville, on the Yuba River, a stage of 20 feet was reached 
at 3  hi^ was 1 foot above the danger 

reached at  Sacramento was 27.9 feet on February 26. This 
was 2.9 feet above the danger line for the reclaimed lands 
south of the city, some of which were overflowecl. It is dfi- 

'Iue to the floods. Many 
thousands of acres were overflowed, but it is cbubtful i f  much 
damage was clone to the croi>s, and there is an offset in the in- 
creased fertility clue to alluvial clel,osit,s. ~h~ warnings issueil 
were very accurate, and they ntforcled occasion for the expres- 
SiOn Of many words O f  commendation from the press and Others 
interested, particularly along the upper Sacramento River. 

The highest and lowest water, mean stage, and monthly 
range at  202 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The dations selected for charting are Iieokuk, 
St. Louis, Memphis, Vicksburg, ancl New Orleans, on the 3Iis- 
sissippi; Cincinnati and Cairo, on the Ohio; NaRhville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock on the Arkansas; ancl Shreveport, 
on the Red.-H. C. Fmnke,@ItI, District Forccasfet.. 

m., ~~b~~~~~ 25. 
river here w&9 ever known to become icebound. The gorge was caused line, as as the highest recorded stage* The highest stage 

to estimate the 

OLIMATE AND CROP SERVIOE. 
BV Mr. JAMES BERRY, Chief of Climate and Crop Service Divison. 

The following summaries relating to the general weather and 
crop conditions during February are furnished by the direc- 
tors of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 ancl 14,000, respectively : 

Alabccnin.-First two decades cool, wet, antl unfavorable for plowing, 
excelit in northern counties, where rainfall was light; last decade dry, 
warni. m i l  Iavoralde, antl farm work pushed; considerable land prepared 
for cotton and corn; a little corn planted: oats and wheat did well; acre- 
age in oats about average ; large acreage in Irish potatoes. Gardening 
well advanced: some early vegetables up. Peaches and plums blooniiug 
freely in southern and niidclle count,ies a t  close of month; strawberries 
proiiiising.-F. P. C71ufee. 

Arizomc-Though there was wine cold weather early iu  February, t.he 
great,or Iiart of the mont,li was warin. Drought conditions ccintiuued to 
prevail, and t,liere was ),ut little snow nu t.he iiiountains at. t,he end of the 
month. Ckops did well where sufficient water was olit,ainable. but geu- 
eritlly the inoiith was unfavoral:de to  agricultural int,erests. Drouglit,y 
coudit,ions greatly diminished the acreage of grain. Stock iuterest,s suf- 
fered anti greater suffering was PearetL-hi. E. Blyafow.  

Arkanxccs.-There was au escess in t,emperature duriug t,he mont,li, t,he 
last week being unusually warni. The precipitat,ion was Lelow uormal, 
but was sufficient to put tlie ground in fine tilth. More than t.lie usual 
amount o f  plowing was done, and considerable progress was made in 
sowing small grains. Stock wintered nicely and was generally thrift,y. 
Fruit. sustained no niat,erial injury from severe weatlier.-EtZic~ar(Z B. 
Richarcla. 

Cal(fornia.-The remarkably heavy rainfall in the central antl noEthern 
sections was in a measure beneficial to all crops, but materially changed 
estiiiiates of the yield of grain in portions oi the San Joaquin and Sacra- 
mento valleys; many thousand acres of wheat and barley were flooded 
by high waters, and it is doubtful if any crops will he raised there. Else- 
where, and especially in the southern districts, the rain was of immense 
benefit and crop prospects are very fair.-Akxander (7. McAdie. 

Colorado.-The month was very favorable for st,ock, and losses were 
small, although in localities in the north-central ancl south-central ctiun- 
t,ies and along the Divide the ranges were poor and stock-water scarce. 
C;ood pasturage wits general throughout t,lie eastern counties. There 
was little frost in the soil of the eastern slope, and some plowing and 
seeding were done, but dryneaS and high winds were unfavorable. The 
snowfall, while greater than during .January, was much less than normal, 
and will not materially increase tlie supply of water for irrigat,ion--F. H. 
Branden burg. 

noridu-The m0nt.h was favorable for farm work, which was well ail- 
vanced. Lantl was  iirepared for cotton and coru; S'Jliie early plauted 
corn in southern counties was above the ground. The bulk of the cane 
crop was plauted and almnt the last of the orange crop shippeil. Vegeta- 
ble shipments were light. Citrus trees showed a heavy blooiii ancl groves 
generally were in  a splendid condbtion. Pineapples made a fair growth 
and the  prospect, for peaches was good. An increased acreage of cotton 
was indicated.-A. J. ilIitchell. 

Georgia.-The temperature was practically normal; a prominent feature 
was the absence of cold waves, but there were several periods of low 

temperatures. Tlie precipitation ma3 tielow the normal except over a 
limited area in the southwe.;t. Farin work was retailled by the pre- 
vailing weather. Tlie outlook for wheat \%ab fa\ uralrle, I j u t  fall oath were 
inferior. The prospevts for fruit were briglit -J. B. Narbtwy. 

Idaho.-The month was unn~ually niiltl, permitting grabs to make a 
good start and causing fruit and shaile trees to Iiud in hheltvrecl valleys. 
Precipitation was heavy, the average exceriling all prw io05 recwrtls for 
February. Snow accumulated rqiitlly in the uinuntniiis. giving iironiihe 
of an abundance of water for plitcer mining antl irrigation. Winter wheat 
was reportetl in good condition. Stoch wintt~rril m,c.ll.-Edic.cirtI L. W e b .  

Low nia~inia, rather 
than low minima were tlie charwteri~tii*s. Prec,ipitation was ileficient 
and fell mwtly in the forin of siiow (11 sleet. The grouiitl wab well 
covered until tlie latter part of niontli, 1% hen a general thaw ensued. 
The condition of wheat was unprnniisiug. S~)iiie field> n pie reported 
badly damaged and otherh minter-hilhl. Much iliinip, soft cnrn re- 
niainecl in hand, antl the scitrritg of go i~1  ed corn i\ a matter o f  cont+rn. 
11eadows and pastures were well preser 1 in  nt)rthern nnil central dis- 
tricts. 

ImEictncc.-Severe cold weather cau5t.11 niucli nplirelieu4Jn as to the 
safety of wheat in tlie northern and greater portion nf the central wctiuns, 
but the high tenrpeiature ant1 rniu (in thv '38-29tli cleared the fivltls of 
snow and ice, aud examination+ iuade after March 1 indicded better 
l~rospects for a crop than had b ~ e n  v s p  
a few southeast counties of the centr 
gronnd, short, and lirown, awl the pio \wi e 1)oor.- W. T. Blylhe. 

Iowa -There lias been hut oiie volclvr 
Tiz, in 1839. Tlie precipitatinii was g light, ancl thew weie no 
helere qtornis to iuteriupt tiaxel or 1 he u5ual farm olwrations. 
Cbn(lition5 were favciraI)lr fnr the ('are o f  stock. awl for pre1isiatCIry work 
for hpring seeding. The limitetl area of fa11 nlieat ant1 rye was esliosed 
to low temperature without snow covering ani1 probably suffered some 
daniage.-Johii R.  Sage. 

A-anaua.--The dry niotlerate weather was quite favorable lor outdoor 
work, and muvh plowing was tlone in the southern coiiiities and some in 
the central. Wheat continued in fair conditiou in the southern and cen- 
tral counties, but was somewhat daniaged in the northern by the colcl 
dry weather. Oat  sowing progressed in scrnie o f  the southern counties. 
Cattle did well.- T. B. Jennitwp. 

k'e,i f iccky. -Fre ezi u g went li e L' rl u r i n g t t ) f  the iiiuiitli H it11 very little 
s~iow, and winter grasses suffrred furth 
wab apparently very poor. Snme corres 
good, 1JUt the general opinion was that 1% seriously ditniagetl. A s  
IiIJ ~varni weather o t ~ ~ i r r e i l  of butticient (lurittilm to start the bUdS, fruit 
trees were believed to ~ J C ?  in  good t.ontlition. Toliacco I~etls were burned 
wlien weather lmmitted ani1 a few l~e11s 1% ere seeded. Stoclr wintered 
well, cousitlering the cold weatlier.-H. B. Hrrwy. 

Lo~c~aiccan.-Favoral~le wvxtlier fabr nutlloor \%ark Iirevailed tluring the 
greater part of tlie month. Preparatims for cotton planting were pu4ied 
vigorously in most cjections, ancl, as a rulr, were well advanced. The 
bulk of the land to be plantell in ccirn was brohen and suine corn planted 
in the southern parishes. Stuioble and fall plant caue did well; seed cane 
was in good condition and spring planting well advanced. Rice seeding 
had commenced. Spring oats were doing well. Truck gardens and berries 
were growing nicely-I. bf. CZime. 

hlaryland and Delau.ctre.-The nic~nth wab very cold and precipitation 

IZliitob.-The temperature was lielow nornial. 

Peach bulls were serion4y dani:tgeil.- W t t i .  f i .  Burits. 

ry 111 the 1'&t fifteen J ears, 
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was deflcient, though frequent and well distributed. Outside of the 
mountain districts wheat and grasses had scant protection from snow 
and were further damaged, grasses apparently suffering much less than 
wheat, which was in the worst condition for years at the close of Feb- 
ruary. Peaches were probably considerably injured in northern districts. 
Stock were reduced in flesh and dairy products curtailed as a result of 
the severe weather.-Oliver L. Fcwsig. 

Afichigm.-Winter wheat and rye mere covered with snow and ice all 
of the  month. The thaw of February 5 t o  7 melted some of the snow 
and was immediately followed by a severe cold wave, which formed a 
sheet of ice over much of the southern antl central counties of the State. 
The continued low temperatures and this ice covering preventecl winter 
growth, and many correspondents espressed the fear that the ice was 
smothering the plants and damaging them to some extent.-C. F. 
Schneider. 

Mimneaotu.-The month was very cold; minimuni temperatures were 
below zero somewhere in tlie State daily until the Wth, and maximum 
temperatures below 3’3O uutil tlie %th, except on a few days in sout,hern 
portions. The 27th, dYtti, ant1 89t,h were much the ~varniest days of the 
month. Moderate snows fell during the month, aut1 snow covered the 
whole State to  depths ranging from about 3 inclies in t,he southwest to 
considerably greater amounts in the timber regions of the northeast. 
No farming operations were possible except the care of t.he farm st,ock.- 
T. s. Orttrnn1. 

3fitmiaaippi.-Owing to the w r y  light rainfall ancl generally niild tem- 
perature the month was unusually filvorable for ftlrni work. The soil 
was in splendid condition and plowing for corn ani1 cot,ton was ill full 
progress, being well advanced west and south. Oat sowing was nearly 
completed. Garden truck was up antl doing well south aucl being plantecl 
north. A t  the  (,lose of the mont,h fruit trees were in full bloom.-W. S. 
Belden. 

In por- 
tions of the noi-tlieast sectiou wheat was fairly well prot.ected by snum 
and sleet, but elsewhere the ground was bare the greater part of the 
month, and in many counties the crop was consitlerably clamagetl. Except 
in the extreme southern counties, however, there was but little alternate 
thawing and freezing, and while the t . o p  of the plant,s were killed to  a 
considerable extent, the roots were not thought to  be seriously inj urei1.- 
A .  E. Hacliett. 

Mmtuna.-Except west of the nxiin range and in the southi~rcstern 
counties the month averaged consiilerably colder t,lian usual, especially 
in the northeastern and north-cent,ral districts, due to  continuously coltl 
weather rather than to unusually lnw niiniriiuru teiiilieratures. Precilii- 
tation WRS very generally above normal and snowfall was generally heavy 
in the mountains, but there was a slight deficiency in the nort,heastern 
counties and over a siuall area imniedirtt.elg to the east. of the niaiu divi4Ie.- 
E. 5. Nichols. 

Nebra&u.-The exceedingly dry weather of February was uufavoratrle 
for fall sown grain, but in the absence of severe storms, cohl meather, 
mid high winds, the damage t,o the crops prcrbably was not large. Htiw- 
ever, the soil is very dry because of three consecut,ive dry iiiont,hs. The 
wheat plant seems to have lived well. and with sufficient, moisture in the 
spring will probably largely recover.-(:. A. Lovelaad. 

Newa.du.-Tlie month was very muah milder than the average Febru- 
ary. Heavy and  continuous warm rains in the northern and western 
sections during the latter part of the month broke a11 previous records 
of rainfall for duration ant1 amount. Heavy falls of snow in the nioun- 
tains from the 4th to 7th made prospects exceedingly Iwight for a gvod 
water supply nest sumnier. Range st.ock were in much better condition 
than usual a t  the close of winter.-J. H. Ssiith.. 

New EngZa.nd.-February was t.he coldest iiiont,h uI its nitme in t,he his- 
tory of the New England climate ancl crop service, t.he next lowest inean 
temperature being 180 in 1901. The minimum temperature a t  Van Buren, 
Me., -ASo, is the lowest of record excepting -44O a t  West Milan, N. H., in 
1889. The precipitation was generally deficient excepting in soat’1east 
Massachusetts, where it was somewhat in excess: there was a iiiarked 
deficiency in northern Vermont and New Hampshire, where a water 
famine existed. The depth of snowfall was unusually large in all sec- 

Maaoicri.-In iuost sections t,he month was reniarkably dry. 

t i 0 n s . d .  Tv. Smith. 
New Jersey.-The mean temperature for the month was within lo of 

the coldest February, 1895. Freezing weather almost continuous: ground 
frozen to the depth of 30 inches in many places; winter grain an41 grass 
seriously injured on low fields: soil water-tight: ground liare of fiuow 
after the 20th. Apple buds dormant: peach l ruds  1)atlly affected: some 
pear trees cracked by severe c(i1cl. Preparation of hiitbeds greatly re- 
tarcled owing to frozen condition of soil.-EtZitwd TIr. Mi*G‘mrL. 

Netu Jfezico.-The drought continued, there having heen scarcaely any 
Precipitation on tlie plains since last Septeniher, ani1 conilialatirely little 
in the mountains. Streams were very low auil many gontl wells diy. 
Owing to  the mild winter, htoclr coutinuetl in good wudition, but mois- 
ture was needed to start spring growth. Cbnrlitiuns were becoming 
alarming.-R. 41. Hardbige. 

New I*ork.-The month was abnormally cold with no continuous thaw, 
and was very windy. Thawing conditions early in month (principally on 
the  7th) greatly reduced the depth of snow, leaving many fields covered, 
with ice, which was unfavorable fur grain ancl grass. Severe weathei’ 

worked greatly to  the disadvantage of dairying interests, and it was 
feared that  fruit was damaged, although opinions on this point varied 
decidedly. The severest winter in sixteen years or longer.-R. Q. Allen. 

North CuroZinu.-February was continuously cold and without any es- 
tended warm periods to  stimulate growth. Much winter wheat was cut 
to the ground, though probably the roots are not killed; much of the 
crops was hardly up. There was very little improvement in wheat, oats, 
or rye until toward the close of the month when more abundant precipi- 
tation and rising temperatures caused the commencement of growth. 
Very little plowing was dode, and no truck crops were planted. Lettuce 
under rover and strawberries are in good condition.-C. F. w o n  Herrmann. 

North Dn1ioto.-The month mas the severest for the past thirteen 
years. Heavy snow so covered the open ranges that stock running at 
large could get but little to eat, while in sectionh where hay is put up 
and stock fed during severe weather the feeding was continued so long 
that  but little hay was left.--B. H. Rronaun. 

The highest 
temperature occurred generally on the 7th or 39th, and the lowest on the 
4th, llXh, anal 30th. Precipitation was well distributed throughout the 
nionth. There was a blight excess in the northern half of the State and 
a iiinderate deficiency in the southern. Wheat was injured By the cold 
weather. There were iiiany reports that the wheat fields presented a 
brown appearance, and sonie that the plant5 rn ere dead.-J. Tv(rrre71 Smith. 

Crops 
in ground i l i i l  well, the hul~soil nioihture haviug been plentiful. TVheat 
made blight groN tli, but was in fair cnnditiou generally; the plant was 
small, well rooted, and grrening up. A t  the close of the month the 
groun~l \*a* in goocl avinclition, preparationb for planting corn and cot- 
ton wt’re in progrehs, nat seeding was \\ ell advanced, early potatoer 
an11 garden vegetaliles were lieiiig plantell, and fruit trees mere budding. 
Stock dill well, not\vith~tancling scarcity of feed-C. J1. Strong. 

Oregori.-February was an unu*ually wet ant1 btnrmy month, but no 
damaging cold weather occurreil. No s worth inentioning was 
niacle in plowing or heeiliiig and the far re geuerally behind with 
their spring work. Fall wheat \\as none had lieen winter 
killed, nur hac1 it made n1iit.h atlvancement in giom th: it pronii5ed, how- 

ver, to niake a g ~ i o ~ l  start with the :td\ent of settled weatiier and sun- 
hine. --Etliocird A. Becth. 
Pt\ritrsyZ~u~iitc.-~~itli the exception of I896 and 1901, this mas the 

cl)lilest February in serenteeu y e a  6 The average precillitation was 
on  l y a1 1011 t t W I J -  t liirds t h r I1C)rnl al. weather, as a whole, was un- 
favoralilr for winter grain aut1 gi . The ground was frozen to all 
I1nI1slIa1 lle1)th: lllally field5 \%ere ltei.te(l a t  tinirs by snow, and 
Iiigk wind%, railis, I L U I I  lnw ten ip+~ature  materially injured the tops of 

at.curate e5tiinate of the tlaniage d ~ ~ i i e  tu  truit was possible 

Pork) Riw. -Sugar making cciut iii I 1 e( I t hn i ughou t t h e inon th and the 
graile of juice improved sonirwhat, but was genrrally lielow the nornial 
for the qea5on at many liacienclas, on acwuiit of continued \vet weather. 
Toiuig c:ineh antl ratoons grnerally iii yo(111 condition. luucll cane 
planted iluring the month. Tol~acw cutting coi 
iiionth; yield generally good. Coffee began to 1 ~ 1  
month and wntinued: firqt lrloswuiiriy \vas rather 
ani1 fruits \\ere generally plentiful. Uianges liegan 
the close of the month. 

Ohio.-There was a marked deficiency in temperature. 

Oklahonrcr ( i t i d  l / z d i m b  Territoriw.-Tlie month was wai ni and dry. 

ul’ the  ~nonth.-!Z’. F. ! h r ~ ” t I W ? Z t ~ .  

Some IJraIl5 were hariesteil. Pasturage poor 

trees began Llooming in tlir extreme wuthei n +ecti(ms: ~ieach buds nyre 
slightly damaged by deet  and ice ou the 11th-J. W. Baictr. 

Soicth Dnkotn.-The month mas uniisually t d c l .  M ith normal and fairly 
well distributed snowfall. Winter rye ciiirl the liniite~l amount vf winter 
nheat  sown were favuraldy protel+ed lay snow, except in the extreme 
boutheast, where some injury probably resulted. The continuous cold, 
especially in the north poition, ma5 unfavoral~le to lire stock on the open 
ranges, though no niaterial losseh were reported. dccumulated snow 
necessitated bteadier feeding than uhual in the eabtern poition.-S. W. 
Glean. 

!Z’e/ineanee.-Continued cold and dry weather; nt) *now protectiou; un- 
favorable flir the growth v f  winter grains, in w1iic.h little c,r 110 improve- 
nirnt \\ as noted. Wheat early clrillwl or planted tleep aucl fei-tilized 

tlie aalverse eonrlitinns fairly well, hut m u c h  of the late plant- 
Fall sown oats 

mostly winter killed. Seeiling oats and plowing in progress 
cluring the last week.--H. C. Btrte. 

ved moderate to  good 
rainfall on the 5th, 18th, 1‘3th. and 20th ately cool maves over- 
sliread tlie State on the 10-11th and 1!)-2i)th, ai\ iug freezing tempera- 
tures to near the coabt regicln. \Vlimt, barley, rye, anal fall sowu oats 
nialle a niaiked improvement, aud these croiis \\PI’* i n  fair to  alerage 
condition, except in the extreme w e 4  portion, where they were severely 
damaged by tlie drought. The sowing of spring oats progressed rapidly. 
Spring work was never further advanced for time of year. Plowing was 
generally completed and the ground in first-class condition. During the 

Iioor that i t  was 1111~weil up for other ciops;. 

Te.r(.rtrs.-The greater portion of the State r 
MI 
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lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from statiom that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 

Bummary of temperature and precipitation by sections, February, 1904. 

In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 

Section. 

Alabama ............... 
Arizona. ............... 
California. ............. 
Colorado ............... 
Florida ................ 

Indiana. ............... 

Kentucky.. ............ 

Louisiana. ....... 
Naryland and Delaware 

Minnesota ............. 
Mississippi ........... 
Missouri .......... 
Montana ............... 
Nebraska .............. 
Nevada ................ 
New England*. ........ 
New Jersey . . 
New Mexico . 
New York ............ 
North Carolina ........ 
North Dakota .......... 
Ohio ................... 
Oklahoma and Iudiau 

Oregon ................ 
Territories. 

Porlo Rico ............. 
South Carolina ......... 
South Dakota .......... 
Teunessee ............. 
Utah. ................. 
Virginia ............... 
Washington ........... 
West Virginia ... 
Wisconsin ............. 
Wyoming.. ............ 

- 
ai M 
E? 
c a 
El 0 
3 
u II) 
- 

49.0 
51.6 
44.9 
51.5 
33. 4 
60. 8 
4 7 . 3  
30.2 
28.2 
24.5 
14. Y 
32. 6 

35. 2 

5i. 1 
26. 9 

9.0 

2.3 
51.7 
30.0 
17.2 
24. i 

35.9 

1 6 . 6  
24. s 
14. ? 
15. 5 

38. 1 
-2. 2 
2 . 9  
44. 3 

3 i .  2 
21. u 
73. 5 

45. ? 
9. 7 

41.2 
55. 1 
34. 2 
31. 5 
34.3 
29. 3 
7 .3  

26.0 
- 

Temperature-in degrees Fahrenheit. 

Monthly extremes. 

t 1.8 
t 3.6 
t 2.9 
t 0.3 
t 7.8 
t 1.4 

0.0 

- 3.7 
- 4. 1 
- 4. s 
t 2.6 

0.0 

t 4 . i  
- 4 .9  

-10. i 

- 8.3 
t 3.4 c~lkulnna.. .......... $9 

......... 8 2  
- 4. 4 Fur s,u ...... 5 i  

..... 

I 

- 6. 5 hluiiiit Toui,hI:i.;r:.. , 59 
- 5. S Lakenoad, Barueyat 65 
t 6 .6  C a r l s l d  ............ 1uO 
- 7. 4 A~ldiaoii.Fnyettrillr, 6s 

- 4. li Rorkingliaiii. . . . . . . .  8' 

- 4.5 New Ridinioiidl.. ... 75 
t 5.6 Elilorailai, Okla. .  .... BY 

\Vavcrly. I 
- 9. Hanuatvrd . . . . . . .  .I 52 1 

1 

jDuthau. Floinntou.. 88 
(Prattville ........... 83 

Worthiuglou . . . . . . .  NO 
Kensauqiia .......... 70 

Hvattyville ......... I J  
Cadiz ............... i 5  
Franklin ........... 75 

(Franklin ........... S9 
jRubeliue ........... 89 
i i a l t i : ~ i ,  nrli ....... i o  
Brrrieu Hprinx3 .... 50 
Mt. ('lriueus, s*>llth 50 

Heardslcy ........... 43 

Medicine Lodge.. ... ;! 

Haven. 

f 0.2 
- 5. 8 

..... 
- 2.3 
- 5. u 
t 1.3 
t 5.4 + 5.4 
- 4.4  
- 0. s 
- 3.5 
- s. 8 
t 6.3 

.......... . I  63 
........ 63 

.......... 6S 
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last week corn planting was beg1111 in all sections. Gardens were niade 
and Iribh potatoes were being plmted. The fruit crop suffered no  dam- 
age and peach trees were in b1oi)ni. Strawberries were doing well ani1 
promised a large yield. d thruugh the winter in 
fair cwndition.- L. H. Jhrt loch.  

Utah.-Abnornially warm weather prevailed during the latter part of 
the mouth. Precipitation was ilecitledly abi,ve the nornial uver the 
northern portion, ant1 the  pros1wtive water supply in this regiibii waLi 
very good. Over the reninindrr of the hection precipitation was dightly 
deficient, and, owing to the droughty couctitions that prevaileil all win- 
ter, the supply of irrigation water will probably fall far short o f  the d ~ -  
mand. Wheat was generally rrlinrted to be in gooil condition. Stock 
hat1 winterell well ant1 were thriving.-R. J. Hynff.  

ITrgiriia.-The condition of winter wheat mid oats, rye, clover, ant1 
fall grasses remained practically unchauged throughout the mouth. 
Ample snow protection was had in iiearly all localities, but previous se- 
vere weather hac1 caused so much ilaniago that crops were not specially 
benefited thereby. Extensive winter killing of late seeded fall grain oc- 
curred. Spring plowing was much behindhand and but little preparation 

Stock grnerally pa 

for tobacco seed beds had been macle. Orchards mere in guod condition.- 
Edicmrd A .  Evans. 

Washinytoa.-bltliougli the inontli wa4 somewhat colder than normal 
there were no severe freezes. The temperature was very uniforni, auil 
not UllfaVoralJlI? to the growth of winter grain, nor to fruit trees. Tlieie 
was heavy raiu west of the Cascaile Monntains, aucl heal y snowfall east. 
Most of the snow remainetl on the giounrl, forming a ilesiralile covering 
for the winter wheat. The winter had 1)eeri fax oraljlqq for winter wheat, 
and. as far as could lie judged, it was in  g~ 1 condition: the abunilant 
moisture from melting hnow shc,ul(i cause it to grow rapidlg when spring 
arrives, and shoultl also be very kvorahle to spring-son n crop.-(:. ii. 
SaliHbury. 

Weut Virginia.-The weather during February continuetl colt1 and dry, 
and the soil was frozen to a considerable depth. Wheat, rye, oats, anal 
grass were generally in very ~ioor  condition, having hail scarcely any 
protection from snow, and the Iirospects were that bonie firltls woultl be 
plowed up. Stock were gen- 
erally in good conditivn, but feed was becoming scarce in wine counties.- 
E. C. T'ose. 

No plowing or other farm work was dt~ne. 
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Wiawnain.-The month was the coldeet February in the central and 
southern portions of the State since 1885, and probably the coldest Feb- 
ruary on record in the northwestern counties. Although extremely low 
temperatures were recorded throughout the State, it  is generally believed 
that no damage to crops resulted, as winter grains and grasses were 
protected by an ample covering of snow. Stock were reported as  winter- 
ing in good condition.- W. .&I. Wibon. 

Wyotning.-The temperature throughout the State for the month WRS 

in excese of the  normal and there were no severe storms. A s  a result 
stock continued in excellent condition and very little feeding had to be 
done. The niild weather started the grass in some sections, so that a 
green tinge was given t o  the low places. A good supply of snow accu- 
mulated in the mountains of the western and northern portions of the 
State, but a marked deflciency existed a t  the close of the month over the 
southeastern portion.-W. S. Palmer. 

SPECIAL ARTICLES, 
DISPOSITION OF RAINFALL IN THE BASIN OF THE 

CHAeRES. 
By Geu. H. L ABBOT. U. S. 4.. rctired, dated Cainliridgc, Mas%, hlartll 4,  1904. 

The question of what becomes of the precipitation falling 
from the clouds upon a given catchment basin-what part es- 
capes through the channels of the streams, what part is erapo- 
rated, what is absorbed by plant life, ancl finally what part sinks 
into the earth as ground mater-has recei\yed niuch attention 
from hydraulic engineers by reason of its important bearings 
upon the water supply of cit,ies, the irrigation of arid regions, and 
the development of water power. To be of utility, such studies 
must be based upon long-continued measurements of the rain- 
fall a t  localities suitable to afford a true estimate of the arer- 
age precipitation upon the region in question eluring each 
of the different seasons of the year, together with accurate 
gagings of the outflowing streams during the same periods. 
For  a complete solution, further observations to determine the 
evaporation from land and water surfaces ancl the absorption 
of moisture by plants are desirable to furnish a check upon 
the values found for the other and more important elements, 
but the extreme difficulty of such studies has usually proved 
a bar to undertaking them. It must not be forgotten, how- 
ever, that a portion of the water apparently lost by infiltration 
into the earth may ultimately find its way into the streanis as 
ground water, and as such may be detected, a t  least approxi- 
mately, by a careful investigation of the ratio between clown- 
fall anel drainage in different seasons of the year. Even in 
this simplified form the labor and expense involved in the 
needful measurements have restricted their application to a 
few localities, and those generally situated in populous and 
temperate districts. 

I n  connection with their other technical investigations the 
engineers of the New Panama Canal Company found i t  obliga- 
tory to study some of these questions with considerable atten- 
tion, and this paper is written in the hope that the resulting 
facts ancl figures may prove useful in throwing light upon the 
more general problem of the ultimate disposition of rainfall. 

The Isthmus of Panama is zt locality specially favorable to  
studies of this character. Ice and snow, which have usually 
complicated such investigations, are here unknown. The re- 
gion is practically in its natural condition, densely covered 
with the luxuriant growth of the Tropics. The temperature 
of the air, which largely influences evaporation, hardly varies 
from month to month and from year to year, thus in a great 
measure eliminating one important element of relative iincer- 
tainty. Finally, the rainfall is excessive, and is sharply diricled 
between a dry season of three months and a rainy season of 
seven months, with two intermediate mont,hs of less marked 
character. This fact, as will appear later, has greatly favored 
the analysis. It seeins not iniprobable that results olhiined 
under so favorable conditions may not only be applicable to 
similar regions in the Tropics but may also throw light upon 
certain elements common to more northern latitudes. 

The district covered by theso measurements is the basin of 
the Chagres above Bohio, a t  which locality will be placed the 
lower reservoir dam creating a large lake to be traversed by 
shipping as part of the canal route. Under present conditions 
all outflow from above passes Bohio. The catchment basin 
is naturally divided into three subbasins, the lower extending 
to Gamboa, where the Chagres first joins the canal route; the 
middle extends thence to Alhajuela, where a second clam should 

be placed; the upper includes the valley above this point. 
The surveys of the Panama Railroad, supplementecl by those 
of the two Panama Canal companies, have well defined the 
watershed of the two lower subbasins, its well as the western 
a i d  much of the southern boundaries of the upper subbasin; 
hut a gap exist8s on the northern and eastern boundary of the 
latter where the line of demarcation is somewhat uncertain 
for a distance of about 35 miles. One point nearly in the 
inidclle of the unknown portion was determined by a recon- 
naissance made by a party of the Isthmian Canal Commission 
coming from the Sail Blas clistrict to the head of the eastern 
branch of the upper Chagres, ancl this point together with the 
well known general character of the district, low ridges sepa- 
rated by narrow gorges, have enabled the ill-defined part of the 
boundary to be laid down on the map with fair precision. All 
the rest of the entire watershed of the basin being accurately 
determined, no error can exist in the estimated area large 
enough to sensibly affect any practical conclusions to be 
based on the study. The following table exhibits, in statute 
miles, the dimensions of the basin, which is a hilly rather than 
a mountainous district, ancl much of i t  is covered with a dense 
tropical growth. The highest sumnits rarely if  ever rise more 
than about 1500 feet above sea level: 

~ _ _ ~ - - _ _ _ _ ~  ~ _ _ _ _ _ _ _ _ _ -  

Sulrliaciu. 

~ Arm.  1 prrrcut.  1 Lrugt11 1 JVltlttl. 

46 1; 1; 1 7; I ? 15 upper ...................... 3?0 
I\litttilr . . . . . . . . . . . . . . . . . . . . . .  130 1 1s 
Lower ...................... 25lJ 30 i 11 23 20 l i  

Before stating the general conclusions resulting from the 
study it will be well to consider in some detail the several im- 
portant elements upon which they are based. 

RAINFALL I N  THE BASIN ABOVE BOHIO. 

80 inany datii have been collected respecting rainfall upon 
the Isthmus of Panama that the monthly and yearly precipi- 
tation is well understood. The records kept by the Panama 
Railroad Company at Colon are nearly continuous since 1662, 
ancl those kept on the Pacific coast aacl a t  various intermedi- 
ate points by the two Panama Canal companies are nearly 
continuous since 1881. The figures were published in the 

Those specially valuable in the present study date f r o i  1895, 
when the daily measurements of discharge were extended to 
include Alhajuela, near the site of the projected upper clam. 
Unfortunately, they were discontinueel a t  this post in 1897 and 
1898, but were resumed in 1899 and are still in progress. All 
rain gages are read ancl recorded daily. The respective 
heights abore the ground in their vicinity are the following: 
A t  Colon, 30 feet; a t  Alhajuela, R feet; a t  Gainboa, 36 feet; st 
Bohio, G feet; and a t  La Bocn, 9.5 feet. 

What is needful in the present study is a knowledge of the 
average monthly rainfall in each of the three subbasins, from 
which that in the entire hasin mag be deduced. Bohio and 
Gainboa are near each other and at  the extremities of the 
lower subbasin; Gamboa and Alhaiuela are also near each other 
and at the extremities of the middle subbasin; finally, from 
the fact that the Pequeni, the largest ancl most important 
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